Involvement of mitochondrial permeability transition, glutathione status, pentose phosphate pathway and oxidative damage in the protective effect of fasting on the ischaemic-reperfused rat heart.
1. Fasting, which increases the catabolism of fatty acids, gives functional protection to the ischaemic-reperfused heart. To obtain further knowledge of this cardioprotective effect, changes in mitochondrial permeability transition (MPT) were measured by the entrapment of 2-deoxy-[(3)H]-glucose (2-DG). We also assessed whether MPT is associated with changes in glutathione status, the activity of glucose-6-phosphate-dehydrogenase (G6PDH) and tissue oxidative damage, estimated by the measurement of Thiobarbituric acid-reactive substances (TBARS). 2. Spontaneously beating hearts of fed and 24 h fasted rats were Langendorff perfused with Krebs'-Ringer bicarbonate solution (10 mmol/L glucose) and exposed to 25 min global ischaemia, followed by 30 min reperfusion. 3. Ischaemia-reperfusion resulted in a fourfold increase in mitochondrial entrapment of 2-DG in the fed group. This response was 29% lower in the fasted group, but there were no concomitant changes in total retention of 2-DG in the heart. Fasting increased the activity of G6PDH by a factor of 1.4 and caused a 2.8-fold increase in the ratio of reduced glutathione to oxidized glutathione (GSH:GSSG) at the end of the pre-ischaemic period. Ischaemia-reperfusion did not affect G6PDH activity, but reduced the GSH:GSSG ratio in both the fed and fasted groups by 50%. Therefore, the GSH:GSSG ratio remained higher in the fasted group. Fasting also decreased cellular levels of TBARS by approximately 25%. Lipolysis of endogenous triacylglycerol was increased during the pre-ischaemic period in the fasted group. 4. These data suggest that the enhancement of fatty acid catabolism that occurs in fasting activates mechanisms that tend to reduce oxidative damage and limit MPT.